A study of White Leghorn hens at a poultry farm, Department of Animal Resources, College of Agriculture, University of Baghdad, Iraq, was conducted to investigate the possibility of prediction of the total egg production from partial or cumulative egg production during one year after onset laying. Results revealed that weight at sexual maturity had no significant effect on all studied traits. Simple and multiple regressions were used to estimate prediction equations for the whole egg production from partial and cumulative egg production. It is concluded that the choice of the favorable prediction equations in dealing with partial egg production were that depended on second and third month egg production, whereas first 3 or 4 months could be the best choices in case of cumulative egg production.
Introduction
The common objective of commercial breeders of laying stocks is to increase the number of eggs produced per unit of time, because egg production represents the primary trait in laying hens (McMillan et al., 1990) . The useful method to improve poultry performance is based on two alternative approaches: crossbreeding and selection (Szwaczkowski et al., 2003) . Thus, the use of partial or cumulative egg records as a selection criterion for improving annual egg production has often been cited as a procedure for obtaining this objective in the shortest possible time (Bohren, 1970) . It has been shown (Lerner and Cruden, 1948 ) that because of high genetic correlation between part of a year production and total annual production, selection for the latter based on the f ormer would not diminish genetic progress a s compared to selection based on complete records. The generation interval resulting from selection on part of a record will probably be more than offset the loss in efficiency if records are taken for about half of the full laying year. Hence, genetic gain measured against time would be improved as the parental age is reduced (Dickerson and Hazel, 1944) . Thus, the value of using part of the annual egg production at the early selection of superior sire's and dam's lines in chickens has been widely accepted. This was confirmed by the results obtained by Van Vleck and Doolittle (1964) . They reported that if cumulative records of not more than five or six months are used in conjunction with a supplemental measure of age at sexual maturity, the relative efficiency of selection on part of records will increase rapidly. However, selection based on part of records has significant unfavorable effects on some important traits, including earlier age at first egg, poorer laying persistency after peak (Yang, 1994) and lower selection accuracy (Luo et al., 2007) .
Despite the importance of egg production, the reports on relation between partial or cumulative egg productions with the whole egg production in poultry were scanty in Iraq. All researchers in Iraq depend on their assumption on the results conducted in other countries which revealed that part or cumulative egg production can be used as an effective tool in selection for increasing egg production, so it is imperative to investigate the relationship between partial and cumulative egg production with the total egg production in Iraq. Unfortunately with limited resources, the availability of a large data set for such studies is often precluded and a major drawback to using small number of records for analysis is that the application of the standard statistical procedures to these data are unlikely to estimate prediction equation within narrow confidence limits. Farooq et al. (2002) demonstrated that reliability o f prediction equations could be increased and errors of prediction could be reduced through increasing sample size, Haruna et al. (2007) reported that prediction of the whole egg production from part of records can b e maximized by a careful analysis of appropriate data. Hence, we will expect that the reliability of the results of this study may not be high with such a small number of records. Anyway this study deserves attempting and still represents an important step that must be followed by other studies to improve poultry productive performance in Iraq.
Materials and Methods
This experiment was conducted at a poultry farm, Department of Animal Resources, College of Agriculture, University of Baghdad, raq, from 15, 10, 2004-30, 9, 2005. One hundred and thirty one White Leghorn hens at 20 which confirmed the claim of North and Bell (1990) who weeks of age represent a randomly bred population revealed that a typical egg production curve of a flock that were kept individually in cages with dimensions 40 increased rapidly during the first 8 or 9 weeks o f x 40 x 50 cm and where fed ad libitum on compound production and then decreased at a constant rate to the feed containing 16% crude protein and 2708 kcal/kg ME.
end of the production period. Whereas, Grossman and Both body weights at onset of laying and egg Koopl (2001) obtained that on an individual hen basis, production were recorded daily during the experimental egg production increased rapidly during the first 2 weeks period in order to estimate prediction equations for the to a plateau that was maintained for several weeks prior whole egg production depending on partial o r to a gradual decline. Although patterns in egg production cumulative egg production as early selection criteria.
are genetically programmed, they may be modified by Statistical analysis: General Linear Model (GLM) in SAS (Pavlidis et al., 2002) . The estimates of correlations of program (2001) was used to investigate the effect of first, second, third and fourth month with total production weight at sexual maturity on partial and cumulative egg were 0.68, 0.72, 0.71 and 0.68, respectively (Table 3) . production besides the whole egg production:
These estimates were lower than estimates by Oni et al. Oni et al., 2007) . maturity I (I = 1-3) which is 1 = lower than 1200 kg, 2 = Table 4 shows some accuracy criteria which were used 1200-1400, 3 = higher than 1400 kg, e is the residual to rank prediction equations of total egg production from ijk effect. partial egg production. It was obvious that the second Duncan's multiple range tests were used to compare month had the best choice according to the values of differences among least square means of all studied accuracy criteria. The prediction equations were a s traits.
follows: Simple and multiple linear Regression were used to estimate prediction equations of the whole egg ì = -112.74+13.15 (M2 ) ………1
production from partial and cumulative egg production. Prediction equations were ranked after making a When we used multiple regressions for two, three and comparison between the prediction equations according four months the favorable equations according to their to five criteria (Coefficient of determination (R ), adjusted accuracy criteria were as follows: 
Results and Discussion
The means of total annual egg production through one year before the onset of laying: first month, second month, third month, forth month, first 2 months, first 3 months and first 4 months were 264. 84, 27.46, 28.69, 25.67, 22.16, 56.16, 81 .84 and 104.00 eggs, respectively ( Table 1 , 2). The present estimation of total egg production is higher than the estimate 192.8 eggs by Amer (1964) for Leghorn hens in Egypt, but this estimate is still lower than standard estimates, which is probably due to the decreasing of persistency and (or) increasing in the occurrence of pauses for hens in tropical areas (Hays, 1924) . Analysis of variance obtained that variation in all traits due to weight at sexual maturity had no significant effect. These findings agree with the results of Nwagu et al. From all prediction equations it was no doubt that the equation 2 was more acceptable because it could be used in an early period besides the little differences of its accurate criteria compared with equation 4. On the other hand the prediction equations of total egg production from cumulative egg production were a s follows: When we compared the three equations according to their accuracy (Table 5) , it was verified that there were Means in the same column did not differ significantly (P < 0.05) Table 3 : Pearson's correlation coefficients between each o f partial and accumulative egg production with whole egg production in Leghorn hens Trait
Correlation coefficient (r) First month 0.68** Second month 0.72** Third month 0.71** Fourth month 0.68** First two months 0.79** First three months 0.82** First four months 0.83** ** (P < 0.01) differences among them. Then, we concluded that equation 6 or 7 would be the best to predict of total egg production due to their high accurate values compared with other equations. The primary objective of this study is to find prediction equations for the total egg production that depends on partial or cumulative egg production as early selection criteria. The generation interval resulting from selection on partial or cumulative records would be decreased and genetic gain measured against time would b e improved, but this is not the only way to maximized egg production because genetic gain could be increased also as heritability and selection deferential increased. Results indicated that prediction equation according to second month and prediction equation that depended on the first 3 months had a proper accuracy and could be used in selection. There are four determinants of egg production which are important in partial and cumulative egg production records. These determinants are sexual maturity, intensity of production, persistency and occurrence of pauses, so if we aim to get more accurate equations, we must adjust the equations for these factors. Selection is the first step to improve egg production Hays, F.A., 1924.The application of genetic principles in which can be applied according to prediction equations breeding poultry of egg production. Poult. Sci., 4: 43which depend on partial or cumulative egg production.
50. When our investigation is focused in term of more Lerner, I.M. and D.M. Cruden, 1948.The heritability of response to selection, in this case, we must estimate accumulative monthly and annual egg production. genetic parameters of partial and cumulative egg Poult. Sci., 27: 67-78. production and then choose an equation according to Luo, P.T., R.Q. Yang and N. Yang, 2007 . Estimation of the highest heritability value and genetic correlation. That genetic parameters for cumulative egg numbers in means if we try to get more response in selection, it will a broiler dam line by using a random regression be necessary to conduct another research to estimate model. Poult. Sci., . the genetic parameters of these two traits to determine, McMillan, I., R.W. Fairful, R.S. Gowe and J.S. Gavora, on the light of their results, which of them is the best in 1990. Evidence for genetic improvement of layer prediction of total egg production. stocks of chicken during, 1950-80. World's Poult.
